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ABSTRACT : 

PURPOSE: To obtain a j unction structu re wherein heat stress at 
junction is 

decreased and heat conduction efficiency is increased for the 

realization of a 

product with excellent cooling efficiency and long-term reliability by 
a method 

wherein a plate of composite material composed of carbon fiber and C u 
or carbon " ~ ~ ' ' 

fiber and Al i s inserted between a metal-made heat exchanger and SiC 

cerami"c]| ~ ' ' ' 

structure. 

CONSTITUTION: Semiconductor chips 26 i nstal led on a multi-layer 
wiring Jotp ar^ ' ' " 

30 are respectively cooled by cooling water. A cooling module is 
constituted --^-^ 

of a housing 22, ducts 32 and 33, respectively for supply and discharge 
of V — ^ 
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cooling water, accommodated in the housing 22, cool ing blocks 34 
whereto the ~ ^ 

semiconductor chips 26 are directly soldered, and flexible bellows 21 
hermetically linking the housing 22 and cooling blocks 34 . A cooling 

block 34 

includes a metal blo ck 1 6 incorporating numerous pores for the cooling 
water to ^ " ^ 

flow through. On the side of the metal block 16b facing a 
semiconductor chip 

26, a dielectric, heat-conducting SiC ceramic structure 18 is 
installed, with 

the intermediary of a composite m aterial 17 of carbon fiber and copper 
or of 

carbon fiber and aluminum. This design improves the heat exchanging 

efficiency 

between a cooling block heat exchanger and cooling water. A highly 
reliable 

direct junction is realized because of the stress moderator capable of 
excellent heat conduction inserted between the dielectric SiC ceramic 
structure 

and the metal-made heat exchanger. 
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